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sulphur to S02, at the same time oxidizing the excess iron which will then be available for use as flux for the silica in the ore and thereby save an equivalent amount of expensive foreign flux. An ore low in copper will require a greater amount of roasting than one rich in copper in order to produce a matte with the desired copper content. The following table is illustrative of mattes1 formed in copper smelting:
			Per	cent		
	1	2	3	4	0	6
Cu ...... -. ............	49.2	55 0	54 9	60 7	48 2	44 6
S .......................	19.5	24.0	23 4	23 3	23 7	23.5
Fe .......	22 8	13 9	20 3	11 4	24 7	27 0
						
There are two kinds of apparatus in which the smelting is conducted; the blast furnace and the reverberatory furnace. The blast furnace is used for the treatment of coarse ores and the ore and fuel are in intimate contact, the fuel being burned by a blast of air forced through the body of the charge. The reverberatory furnace is used for the treatment of fine ores and the fuel and ore are kept separate, the former being burned in a separate compartment from which the flame and hot gases pass over the ore being guided by a more or less horizontal roof. The heating of the ore is accomplished by the radiation from the roof and walls rather than by contact with the hot gases.
The modern copper blast furnace consists of a water jacketed shaft having an oblong cross-section and varying in height from 15 to 20 ft. The water jackets throughout the shaft are necessitated by the furnace running with a hot top due to the large amount of air forced through the charge and also by the low charge column, both of which are an aid to the obtaining of a pyritic effect so much desired by copper metallurgists. The oblong cross-section of the shaft is due to the fact that the width at the tuyere level is limited by the ability of the blast to penetrate the charge. This dimension varies from 44 to 56 in. and this being fixed, the only manner in which an increased capacity is obtained is by lengthening out the furnace and modern furnaces have lengths varying from 180 in. to as much as 1,044 in. in the case of the huge furnaces at Anaconda. The ends of the furnace are generally vertical while the sides are boshed or sloping. The amount of bosh for the sides is governed by the amount of reducing action to which it is desired to subject the charge; the greater the bosh, the stronger will be the reducing action. In furnaces where there are two tiers of water jackets, the usual practice is to have only the lower tier of jackets boshed, the upper tier being vertical. The amount of bosh per foot of height varies from 1 to 2 in.
The blast enters the furnace through tuyeres passing through the water jackets. The pressure varies with the width of the furnace, the number of tuyeres, the amount of fines in the charge and the height of the ore column, a fair average figure being about 36 oz.
The lowest point of the furnace consists of a shallow hearth or crucible in which the molten slag and matte are collected. The crucible may be built up solid from the
1 In general mattes carry about 23 per cent of sulphur, a fact, I believe, first pointed out by Dr. Edward Keller, and in any calculations concerning matte-smelting this figure is a safe one to use in calculating the charge, correcting the charge later by actual furnace results.